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rOCyAAPCTBEHHblPl HOMMTET CCCP — . 

TO AEJ1AM M30BPETEHHfl M OTHPbTTWPl R^rojp^r-? /? 

OnMCAHME H30BPETEHMA ^ S ;Sii 

K ABTOPCKOfViy CBMAETEnbCTBy — : 



(21) 28l0010/J#0-23 

(22) 07.08.79 

(US) 23.09.83, Bon. IT 35 

(72) H.H«3aanHuiBMiiH 9 P.fl.KapapaBa 

m T«H»KapTBenHutBM/iM 

(70 MncTMTyT <l)«3Mo/iorMM mm. C.M.BepM- 

TaajfiwnM AH . rpy3MHCKofi CCP 

153) 5^95.1(088.6) 

J56) 1. Mopran fl.y. floiiMKOHfleHcauMOH- 

hae npoueccw CMHTe3a no/iwypeTaHOB m 

tewKapSoHaTOB. M3^-bo "Xmmmh". J[. , 

2. Koptuax B.B. MoHOMepw s\nn now v 
ROHAeHcauMM "Map'.', M. , 1976, c.23*. 

fek ) EMC-KAP60HATU AJ1WOATHMECKMX 
IfHOjTOB-MOHOMEPbl AJW OOJlMypETAHOB H 
ftO/IMKAPBOHATOB H CnOCOB MX HOJiyMEHMfl. 
(57 ) 1 . BHt-Kap6oHaTw ami0aTMwecKMx 
$hojiob o6meM 0OpMy/1W 

^ ° . ■ r 

x-o-c-o-b-o-c-ox, 



CH, 



;-ch 2 -ch 2 -ch-\ 



CI 




no 2 . 
. ci ci' 

-MOHOMcpu a*i* no^nypeTaHOB vi norw- 

Kap60H3TOB. 

2* Cnoco6.no/1yMeHMfl coeflMHeHMM 

nO n.1, 33KJlIOMaiOmMMCfl 8 TOM, MTO 6MC" 

x/iop0opMMaT a/iM^aTMMecKoro AMona nofl- 
BepraiOT B3anMOAeMCTBM»o c coeAMHeHMeM, 
Bw6paHHWM us rpynnw : HMTpoteHon , A"~ 
HMTpo^eHoji, TpMxnqpd)eHon, nem-axnop- 
0eHo/i, wxiM ann(paTMMecKMM won c xnop- 
(jopMMaTOM coeAMHeHMM M3 toh we rpyn- 
phtj b cpeAe opraHMMecKoro pacTBopn- 
Tena b npncyTCTBHM TpeTM hhoto a mm h a 
b KaMecTBe KaTann3aTopa m aKijenTopa 
xjiopwcToro BOAopoAa npw -15 - +25°C. 



S • 



M3o6peTeMMe othocmtc* k cMHTesy 
. HOBblX XMMMMeCKMX ibeAMHeHMfi - 6mc- 
Kdp6oM3TOB o6meM OopMyny : 



« 



X-0-C-0-R-0-C-QX, 

- » 





C1 > : 

CI : CI Gl 

m cnoco6 wx no/iyMeHMH. 

AKTMBMpoBaHHwe 6MC-KapfoHaTbf ~a/iM- 

0aTMMeCKMX flWOJIOB HBJWlOTCfl BbiCOKOpe- 
aKUMOHHWMM 6n(J)y H KiJM OH 3 Jl b HWMM coeflH 



8U750 2 

-6Mc-xiioD0x5pMMaT.w SypHd pearnpyiPT ran 

We C T pe T M MHb! MM* a MM H 3 MM f MCT!Qnb3ye**|-. 

mm b KasecfBe aKuerrropa x/iopMCToro 

BOAOpOfla, WTO npMBQflMT K Tm6€/1M 0yHK™ 

UMOHa/ibHwx rpynn m o6pa30BaHM» hmsko- 
MOJieKyn^pHbix no/inMepoB - npM CMHrese 

6MC-XTOp0OpMMaTOB pa3/lMMHb*X AMOJIOB 

Heo6xoflMMO MHoroKpajHoe McnonbSOBaHMe 
$ocreHa, mto ocjiowhact TexnonorMO 
10 npoqecca; 

.-SOAbUIMHCTBO 6MC-XJ10pijK)pMMaTOB ajlM- 
<t>dTH*M€CKHX AMOSIOB. " >KMflKOCTM f MTO 

co3flaeT Heyflo6cTBa npn pa6dTe c hmmm, 
ohm MMe»T BwcoKMe TeMnepaTypw km ne- 
ts HMn m OMMi»»amTCfl iiHuib neperoHKOM b . 
BaKyywe; 

TIPM CMHTe3e p«A 6MC-XJK>p0OpMMaT6B; 

c -KopoTKO* yr^eeoflopoflHOM qenb© b xa- 
MecTse np6oMHux npoflyxTOB o6pa3yjoTcn 

20 MMKJIM MeCKMe Kap60HaTW, MTO npMBOAMT 

k HapyaieHMio 3KBMMoneKynnpHocTM npn 
, npoBefleHMM peaxuMM nojiMKOHAeHcauMM. 
Ueiibio M3o6peTeHMfl flB/i*eTca cmht63 
aKT m bm po bbh mux 6mc - KapCoHaTOB a/iM0a- 
25 TMMeCKMX amo/job, KOTOPhie MoryT 6blTb • 

McnonbSOBaHbt nonyneHMfl bucoko- 
MdJieKyjwpHHx 'nqjiwypeTaMOB m nojiMKap- 
6oHafoB. 

OocTaB/ieHHaH \\es\h flocTMraeTcn ho- 



H^HMflMM M MOryT 6bJTb MCnOJlb30BaHW 30 BOM CTpyKTypOM XMMMMeCKMX COeflMHeHMM 
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nanytjeHMfl BbfcoKOMOireKyrmpHux no/iMy 
ypeTaHOB m nonMKap5oHaTOB. 

yKa3aHHUe COeflMHeHMfl, MX CB0MXTB3 

m cnoco6 nonyueHMR a ./iMTepaType He 
onMcaHbi, 

.. M3BecTHbi C) 3 6M0yHxuMpHanbHbie co- 
eAMHeHMW Ha ocHose ajiM<j>aTMMecKnx amo- 

(nOB - 6MC-X^Op0OpMM3TW AMOHOB , MCHOJlb- 

3yeMwe b Ka^cTBe mohomcpob b yc/ro- 
BMflx no/iMKOHfleHcat4MM ajih cMHTe3a nonw- 
ypeTaHOB m nojiMKap6oHaTOB. 40 

Mcno/ibaofiaHMe 6Mc-x^op0opMMaTOB b j 
Ka^ecTBe MOHOMepoB b nonMKOHAeHcaiiMH 

MMeet p«A HeAQCTaTKOB [2 ] ; 



o6ujeM (popMynw: 



rAe 



0 0 
H II 
X-0-C-0-R-0-C-0Xi 



l3e^R=-CH r CH 2 -CH 2 -- t 

CH, 
I 



~CH 2 -CH 2 -CH- 



IT pflfl HeAQCTaTKOB L.2 J i /^~\ /— \ 

6Mc-xnop(t>opMMaTW tokcmmhug eemecTea ^ \O/~^ 0 2 'i ^xOV^Oi 

feaouiHe KoboosMtt: " 45 > — / \ — / 



BW3b»BaK)UiMe KOPP03MO; 

-ohm nerxo rMAPOJiM3yi0Tcfl m mx xpa- 
HeHMe saTpyA-HeHO : a npn rMApojtM3e BWAe- 
n^iOTCfl 2 Monb AByoKMcn yhnepoAa m 
2 Horib -xnppMCToro BOAopOAa m Heo6xo- 
Ammo yMMTWBaTb onacHocTb noBwuieHMH 
Aas^ieHMfl,' 

-6Mc-x/iop0opMMaTM npaKTMMecKM He 
npMroAHbi Aiifl CMHTC3 a nojinypeTaHOB 
no/iMKOHAeHcauMeM a pacTBope, ohm 
pearMpy»T co mhofmmm opraHMMecKMMM 
pacTBopMTe/ifl mm p mto saTpyAHneT noASop 
pacTBOpMTepeM a^* npoaeAeHMB no/iMKOH- 
AeHcanMM; 
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yxaaaHHbie coeflMHeHMH noriywaiOT 
b 3 an MOfl en ct b h cm SMcxnopOopMMaTa am- 
55 0aTMueckoro A^ona c coeAMHeHMeM, Bbf* 
BpaHHUM >i3. rpynn: HMTpcxfeeHon, amhmt- 
pcxJ>eHoji, ipHx/ioptteHon, neHT ax\nop0eHprj , 
' m/im_ anw^aTMMecKM^ a^o/i c. xnop(J)opMMa- 



3 

tom coeflMHeHMM M3 Toft me rpynnw , b 
cpe^e opraHMMecKoro pacTB'opMTe/iB e 

npMCyTCTBMM TpeTMMHOrO 3 MM HQ B KB" 
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MeciB* KaTanM3afopa m aKuenTopa xjio- 
pMCToro BOflopofla npw -15 - +25°C. . 
n p m m e p 1 . 



:n o 2 -^)-o-c-o-(ch 2 ) 3 -o-c-o-^)--no 2 

K 2 ,783 r (0,02 Mdnb) n-HMTpo0eHo- chmhsjot m nepeMeuiMBaHwe npofloraaioT 
na npw KOMHaTHo* TeMnepaType npn/iM- 10 n pn komh 3Thom TeMnepaType b TeMeHMe 
bbiot 30 nncyxoro x/iop6eH3o/ia m 2,8 m 1 1 ' m, npoAynr BMecTe c con*HOKMc/ibi W 



(€,02 Monb) Tpn3TM/iaMMHa • riocne no/v 
Horo pacTBopeHMp n-HMTpo<j>eHona pacT- 
Bbp oxjia>K^aDT ao -15 - -10 a C m mca- 
neHHo,. no xan/inM ;npMjiMBaKrr. pacTBop 
7,01 r (0,01 Honb ) 6Mcx/iop<j>opMMaT3 
\ 1 1 3 * nponaHAMona b 5 mjv x/iop6e«3ona . 
RocJie flobaBneHHw Bcero KOjiMMecTBa 6mc* 
x^optpopMwaTa peaKUMOHHyio CMecb nepe- 



TpM3TnnaMMHOM BunaAaeT B OCaflOK,* ko- 
topwm oTGMJibTpoBWBaioT M A*R yAaneHMB 

CO/IBHOKMCJIOrO TPM3TMJiaMMHa npOMblBaiOT 

15 3rnjioBMM cnnpTOM M: cyuiaT . HonyMaioT . 
npaKTMMecKM MMCToe 6e/ioe KpncTannM- 
MecKoe seiuecTBO c T.roi. 131-132^t. 
Bwxoa 71%: nocne nepeKpMCTannM3aMMii 
m.3 Tonyo/ia T.nn. 132-133°C 



weaiMBaiOT 15 mwh, nocne Mero oxjiawAeHMe 2 o n P m m e -p 2. 

0 0 
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C-KHTes ocymecTBnnm b cootbctctbmm 
- MeTOAMKofi, npMBeAeHHOM b npwMepe 1, 
t tom pasHvmen, mto BMecTo n-HMTpo- 
^Hona 6epyT 2 ,**-AMHMTpo$eHOJi, ' flpo- 
AyKT nonyMaeTCfl b ocaAKe b cMecw c 
conflHOKMcnwM TpM3TnnaMnwoM , ero ot- 
dwnbTpoBWBaiOT, npoMUBaiot croipTQM m . 

ei-<oyo-c-o-tcH 2 



cyuiat, Flo^yMaiOT npaKTMMecKM MMCToe, 
6e/ioe KpwcTa/uiMMecKoe ' BemecTBo c 
T.nn. 87-88°C, bwxoa 65%, nocne nepe- 
KpHCTdi1/1M3ai|MH m| cMecw Tonyona c 
reKcaHOM T.n/i. 88^9n°C. 

n p h m e p 3.. « 




Cl 



CMHTe3 OCymeCTBXlfllOT & COOTBeTCTBMM 

c MSTOflMKOM, npHBCACHHOM a npuMepe 1,40 

C TOM pa3HMueM, MTO BM6CTO n-HMTpO"* ' 

(jjeHO/ia fjepyT 2 ,6-TpMxnop(J>eHon, flpo- 
AyKT peaKUMM - b pacTBope, nosTOMy 
peaKUKOHHyo CMecb oKtju/ibT poBuaaioT ot 
. Bwnasuiero cd/iflHOKMc/ioro TpMSTMnaMMHa, 45 
ocaflOK npoMwaaoT ABaw^w He6o/ibUJMMM 



0 Cl 

) 3 -o-c-o-^)-ci 

(no 5 nn J nopqufiMM xnop6eH3ona. 06>e- 
AMHeHHwii 0)M/ibTp ynapMBaiOT b BaKyyMe. 
nonyuaioT 6e/ioe KpucTa/uiMMecKoe Be- 
mecTBO c T.nn, i07-11tf°C, a»xof\ 50%, 
nocne nepeKpncTan/iM3aunn M3 reKcana 
T.nn. 110-112°C. 

fl p m m e p -k. 



Clv/Cl 0 c 

,ci^^o-c-(cH 2 y 3 -o-c-o-?oVci 



Cl Cl 

CMHTe3 ocymecTBjiflCT ,b COOTBeTCTBMM 4 hobum cnMpT.OM m cyuiaT . flonyMaoT 6enoe 

c neTOAMkoM, npMBeAeHHOM b npMMepe 1, KpMcra/inMMecKoe, npaKTMMecKii MMCToe 

c tom pa3HMueM, mto BMecTo n-HMTpo- , . Beu^ecT bo c r.nn. 17 / t«176°C > bwxoa 75*. 

4>eHOJia 6epyt neHTaxnop^Ho/i. npQAyKT 55 nocne nepeKpucTa/uiMsauMM m3 cmccm to- 

BwnaAaeT ms peaKUMOHHoro pacTBopa nyona c rexcaHOM T.nn. 176-178°C. 

BMeCTe C CO/lfl HO KMCnUM TpM3TMnaMMHOM, 

OCaAOK OT0M/1bTpOBMBdlOT , npOMWBaWT 3TM- H p M M e p 5. 
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0 CH 3 0 

O^C-O- C%- CHj- CH-O-C-0 



CnHTe3 ocytuecTBhwoT b. -coot aeT CT B H W 
c MeTOflM KOft, npnaefleHHOM b tipMMepe t, 
c Toft paaminefip mto BMecTp 6nc-xnop- 
CopMMaja 1 ,3-npbriaHtfKOJia >icnan>3yioT 
6wc-xjiop<t>qpMHaT 1 * J-SyTa^Mona, flpo- 
AyKT Bunaflaer us peaKHHOMHoro pacrBo J 
pa a BM/je ocaA*a BMecrfe c cojinHOKMcr . « 



to 



XIWM TpH3TMAdHMH0H. r OCBflOK OTflJMJlbTpO- 
BWBaOT , npOMWSaOT 3TMJK>BblM CPIMpTOM M 

cyiuaT. nanyMaoT 6enoe, KpMCTannHMec- 
Koe BemecTBo c T.nn. \kk-*\k£°C :f Bht- 
xofl 64%, noche nepeKPMCTa/triMaauMM us 
jonytiha T..nn« 147- 148^, 



Civ XI 



ci^ci 



o 



CH 3 0 
I 3 II 




CMHTe3 OCymeCTBJinipT B COOTBeTCTBMM 1 jo 

c MeTOAMKOiS, npMBefleHHoR b npMMepe 1, • 
c tom pasHMuen, mto BMectb 6ncxnop- " 
«t»pMMaTa 1 ^3-nponaHflViojia McnbJiJ.3yor 
6wc-xjiopit»opMMaT 1,3~6yTaHflnbJia, a 
BMecTo n-HMTpottieHona - neKTax/iop0eHOJi^s 
ripoflyKT peaKU|MM 6 pacTBope, no3TbMy 

peaKUMOHHyiO CMecb OTjJWJlbTpOBblBaDT OT 

BbinaBmero cb/inHokMcndro Tpn3TMriaMMHa", 



CI ci 



ocaflOK npOMUBaiOT AaawAH HeobnbimtiMH 
nbpuMfiMM no 5 Mn xnop6eH3ona. G6*be- 
AMHeHHuft <J>w/ibTpaT ynapMBawT b BaKyyne. 
nonyMawT 6enoe , kphct a/innMecKOc Be- 
mecTso c T.nn. 137-139*^, bwxoa 72%, 
nocne nepeKpucTa/mwaaMMM M3 H-GyT anoxia 
T.n/i. -140-142 C. 

0 p w m e p 7. 



2*0 



>0 0 



K pacTsopy 0,7$ r (n f 01 MO/ib) 
1 ,3-nponaHflnojia m 1,62 Mn (0,02 no/ib ) 
6e3BOAHoro nupMAMHa b 30 Hn cyxoro 
TeTparMflpo^ypana npn oxnawAeHMM ro 
-10°C Ao6aejifl(0T 4,03 r (0,02 Mo/ibJ 
xnop(jx3pMMaTa n -HMTpo(J>eHo/ia • flocne 
flo6 a sine h m ji Bcero KojiMMecTBa xnop<j>op- 
MwaTa ox/iawfleHMe cHMMawx m nepeMeuin- 
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0 

a 

-c- 



BBHMe npoAomaiOT npn komh3THom Ten- 
nepaType b TeMeHMe 2 m. BunaBiuUM 

OCaAOK OT(J»4Jl bTpOBWBaiOT , npOMUBaiOT 

3TMJTOBWM criMpTOM m cyiuaT . T.nn. nony- 
MeHHord semecTBa 130-132°C, bwxoa 85%, 
noc/ie nepeKpMCTaJUiM3ai^MM M3 To/iyona, 
j.nn. 132-133°C 
n p m m e p 8* 

CH, 0 



• o (ch 2 ) 2 - en- o - c -o -^Cy-flo 2 



CnHTe3 ocymecTB/i«iOT b coot- 

BBTCT BUM C MCTOAMKOM, npM8eAeH- 

hom b npMMepe 7 f c tom pa3HM- 
uetf, mto BMecTo 1 , 3-nponaHAno/ia 



ncnoribayioT 1 f 3-6yTaHAMon, t. ri/i. 
50 npo fl yKTa 1^2-l4«« 0 C, buxoa 82%. 
riocne nepeKpncTa/i/iM3aUMM M3 Tonyona 
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'OcMOSHtie xapaKTcpMCTMKM aKTMBMpoBdMHwx 6Hc*KapGoMaroB oCcjew fcopnynw 

. _ 1"" — • 



CMMTesa 


Bwxofl, 


T.rw f> 


CO, CM 1 

(b eaaenw 


Cnoco6 oumctkm • 


HaMflewo, (awuMcneMo) 






°C 


HOBOM 

nacne} 






CI 


A 


71 


132-133 


1770 


Tvnyon (nepexpMCTa/i- 
/maauMeM) 


50,16 3;23 6.6*. 
(50.21.) (3.1.5) (6,9) 




A 




88-90 


1755 


Tonyon-frcKcaH 4*0.96 2,21 11,26 
(nepeKpMCtannH3auHeA) (<i1 J 3) (2 t (i2) (11 .29) 




■ A . ■ 


50 


no-ii2 


1765 


rencan (nepeKpMCTan- 
PMsauHeA) 


38,92 1,76 - 
(39,0) (1,91)- 


C»0,73) 


A 


' 75 


176^178 


1765 


To/iyon+reKcaH 3,78 .0,76 - 
(nepeKPHCTannH3auMeH> (30,86) (0 f $1)- 


53,18 . 
(53,7) 


" AV" 


ik. 


1*7-1*8 


1760- 
1750 

» , • ■ 


TonyoP (nepeKpMCTan- 

/iM3auKefi) 

(nheMo) . . 


51,2* 3,68 6.58 
(51.1.3) (3.81) (6.67) 




. •..VA'--. ' 


72 

*•' 


Ili0-i1t2 


1770 
1780 
(nheMo) 


M-6yTaMon (nepe- 


31,92 V.02 
(32,0) (1,18) 


52,03 
152,6) 



r^!!!!!!-! 1 :^"!!!............ 16 ^ ^"^opeH. Koppexrop A.*epeHn 

3aKa» 81BV6 Tup aw 1*18 "hoflnKCHoe 

BHMMflM rocyflapCTBeHHoro kommtcts CC,CP 
no aenaM M»o6peTeHnfi m otkpmtmm 
1 13035, Mockm, K-35, PayuicKaj. Ha6. , «. i*/5 



<1>M/iMa/i nnn "naTeHT", r. y*ropo fl , y fl . flpoeKTHaH, 1. 
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